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<D±mfr v^x y ^ > y ic j: »j ^ 3 ^jsM©^*ap^»ffi-r s <fc e> izn<n&& 

tuiBS^£«Jl©*J&7c5ltH:&(Au) U 

mt. Lfc 

r i: & M 1 1 5 p feif 3 lift tif iftffl ^ Fo 

m^mz] mmmi±mm<Dwm,7x,mi*. ^y^-MNi), s&CFe), hkcu), 

^□A(Cr), *>#MTa), A^- *? ? A (V) , V > #>(Mn) , ^ — A (Al) , 

[f»#«3] t&gB&3&JSS0>*fS7C3litt, y;i/^-*A(Al), -^y/r;KNi) 

K. 

1 09-3036689 
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n*>mi mmm tmz mmm t & ^ u 

y -v ;v # {£ v n ^ ^ -e & *J , 

[ft #£7] |5IBSIl«fllM©«*R7Cigtt, -y^r^(Ni), *fc(Fe), |g(Cu), 
^□A(Cr), #>#;KTa) t A (V) ,^>#>(Mn) , T ~? A (Al) , 

s^MPd), ^(au), >f 'ji/'^Ado, a^(pt)©e> 1 g©^-? 

o 

Ni«fc y % Mm < b fe^-e fcsrt i: 1* « ft #51 6 (ciaHS© p 
[«^^9] tu3BSM&«te* 400 r~700 Wfft>tl&Z.£. £#$i£:1-£if# 

mmm 1 m^soD^^^^«Bufa^2«iiM(Z)^^H:^ e i: u *j^*yittf7-y 

2 tfiliE#¥ 09-3036689 
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#£©g^i£M#\ fusESS^y F Affile StiT v^fc v^B#£ iirffB«*iA 0 y F# 

[ff^l 2] 1913^1 «««©«^7c3Rt±, -y-?r;i/(Ni), «(Fe), «(Cu) 
, ^nA(Cr), #>#;i/(Ta), ^tS?9A(V),7>^>(Hn), y ;i, ^ " ? A (Al) 

£(Au), ^T'J^^A(Ir), (Pt) © e> < £. & 1 »©7cJR 

[»#ai3] gfjIB^ 1 S«S©«ffc7tt3Rti:, NiT?&*J, i§fffB3l2 m#Jf©«i 

3 aifiE$#¥ 09-3036689 
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, ^nA(Cr), #>#;i/(Ta), *; y A (V) ,v > -ft y (Mn) , r;i/^-^A(Ai) 
^?A(Pd), &(Au), ^U^^A(Ir), (Pt) (D o *>'pt& < £ 1 m<Dftm 

^V^S^iC^^^Br^fH^^^:(Z)*M^^^$^'|pI(Z)^:^^^^i, Ni «fc »; *>An#«g 

7] fygBf&MJSte. 400 t:~700 ICTfrfrJlS £#®t£ f^ff 
[Sg^fNHH&M&fil!] 

[0 0 0 1 ] 

[0 0 0 2] 
[*£#tf>&ffi] 

Ptemm GaN (p-GaN)0>Sffii: LT, £(Au)£ GaNjg^l® IZMW L =fc 
[0 0 0 3] 

[#g^^«?^ l <fc e> £ -r s ms] 

4 09-3036689 
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£V£tt&»^#:ny^>^|&££;ftT^2 0 a (02(b)) jb^^tStlS. L 
[0 0 0 4] 

So 

[0 0 0 5] 

Kt?*5. fit, m &MS©«f*7C3Hli^ 2 £MS©**J*7t; 

HiJ: *; -r ^- > >fb > s> ^ >>b v n ^ u ^2^MM^#^^*tt^(Au) 

[0 0 0 6] 

M£l<&. mi&mmnm&Ttmiz. -v>diw), $KFe), «h(cu), 

A(Cr), #>*MTa), y^y^^W.VV^XNn), y;i> 5 - ? A (Al) , ffi(A 
(Al), xy^rMNi), * >(Ti)© 5 *>'> N & < =fo — g<Z>7tJt"T?& £ c $ ^ IC, 

5 ailE#¥ 09-3036689 
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- ^A(Al)-eS>S„ 
[0 0 0 7] 

* -e ^ s p 3 mmtm^mvwm izmmc-m izm^L zwl l t=. \ 

[0 0 0 8] 

lint ¥m<*<Dmm±\zmmLTj&f&ztifc'j?&< t^mmmmtrnz 

v V Vttfm 1 iti^i^Tti «fc »J 5cm t 5 © #m * L ^„ p 

[0 0 0 9] 

6 Jfj|£#¥ 09-3036689 
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<, 21, ^JSTf&oTfc&V*. 
[0 0 10] 

i), &(Fe), $g(Cu), ^DA(Cr), # > # ;i/(Ta) , A^- Ja (V) , V > #>(Mn) 
mf&7X,m&> A^^A(Pd), &(Au), >f I) ^A(Ir), B£ (Pt) © r> *>'Pta < 
2«fliM©«^7C^ttAuT?S>s 0 d^ii^ctt, iWiU, 

[0 0 1 1 ] 

±Sa©*5S©S«/ , «y K£*L£3#^Mj¥ 

[0 0 12] 

oT. «^Ktt^3^«S©±®©Mja95i:, H2MI> ^3^ 

7 09-3036689 
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[0013] 

<£^7tire&sfc«K pe^3&gfbft¥S#tc^s&^a^i*^o 3£K 
*©7C5g*^®lcffiT<*o BPt>, ie2«SS©*^7t:5R««pe*^3j6SSfbife 

So 

[0014] 
[0015] 

8 tfitiE^^ 09-3036689 
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[0016] 

[0017] 
tc Bgjg $ ti £ & © t? & v \ „ 

[0018] 

■e<3D7l^7 7M2©±tCtt, KMtC K^*&4.0 n m, «^a*2 Xl0 18 /c« 3 (Z) 
=l>(Si) K-^GaN ^«H^r J py7lSn + 13, BUM&0.5 A m(£>m 
^-»£5 X10 17 /c« 3 (Z)i/'J n>(Si) K-^©GaN ^^Snl4, KJ?*&100 n 
m, M»(Zn)i:2/ij3>(Si)A^4X^*l, 5X 10 18 /c« 3 {C K- *lfcIn 0>2() Ga 
0.80 N ^^^»3ti5, nm, *-*Sg 2X10 17 /cm 3 , 

"0 1\ (Mg) $B£ 5X10 19 /c« 3 K-^ , OAl 0!()g Ga 0>g2 N A»^5pfi#iffl?7>y 
KM 6. JgJP«j200 nm, sfc-;i/«a[ 3X 10 17 /c« 3 (Z) V ^ k. (Mg) jg£ 5 

X10 19 /c« 3 K-7°©GaN ^e>fil5^1n>^^M7 1, TOj50nm, 

6X10 17 /c« 3 ©V^*i/^A (Mg) lX10 20 /cn 3 K-^(DGaN ^5>^S 

P + ffl|23>^ M7 2#7£j*3*lT^&. 
[0019] 

fit, ^23>^^M7 2 0>±®£#tCNifr£>jS5gt$25A0>&lS«® 
8 1 jb^fifcStl, f®^ 1 8 1 ©±lCAujb^J*S^S60A©^2«fiiM 8 

2 ^^stiTv^s. i mmm s 1 £3£2«}g« 8 2 1 pMGaN izm* 

Sm«M8^«^3tlS= 8«2IW"e*S. X, ^2«1iS8 2(D± 

ffi<BW©aS4HCNifre>J*£J?3 1000A©^ 1 1 , Au^bJ*SiPS1.5 //. 

9 ffill^ 1 ? 1 09-3036689 
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m©^2ill9 2, Al**£fifc5J£S300 Atf)fl 3 :£SJS 9 3 #7gJEfc3 *lT 

0 i©3MMlC«fc»J, nmrtv K9 7b^J^$tlTVN§ 0 — n + M3_h&C&Al 

Kl OtfjgjfcStiTV^S. fit, iiA*; K9 nmmrtv K 

[0 0 2 0] 

-ttaie^^^ioo ^»^M^t*B^iss (j^tmovpe) iz£&umf&£k 

fflvxe>4xfc3?f>ttt, T>^-T (NH 3 ) . ^^'J7^ (H 2 ) , hU^^;i/**U 
?A(Ga(CH 3 ) 3 ) (J^T TTMG j fcffl^) , h U ;* ^;i/T /b 5 - V A (Al (CH 3 ) 3 ) ( 
Jg*T r TMA j tm-T) , h U ^-^;i/>f >^^A(In(CH 3 ) 3 ) (J^T r TMI j tM~t 
) , 5/^>(SiH 4 ), 2^ai^^/3g»(Zn(C 2 H 5 ) 2 ) (£*T. rDEZ j £IE^) fcS/*D 
^>^^x-;i/-T^*^i/^A(Mg(C 5 H 5 ) 2 )(J^T l"CP 2 Mg j tlBf) 
[0 0 2 1 ] 

raSSl &M0VPE |gfll(Z)SiSSlC««S4xfc-»?-fe^ , ^lC|g#"rs. #cic % sjbet- 

1 H-^yLfc, 

[0 0 2 2] 

#C»C, U&Z 400T; £T?{£T£-frT. H 2 &20 liter/£\ NH 3 £10 liter/a- 
, TMA £ 1.8X10" 5 ^^/^-e*?j90#|S#t#&LTAlN ©^y7rl2 £: $J0 . 05 n 
nKDmZlzM&Lfr. #ClC, -9-7 T-f 71S 1 ©$&£&11501CIC«J#U H 2 £20 
liter/£\ NH 3 &10 liter/#, TMG £ 1.7X 10" 4; E^//^, Hgjtf ^ tC <fc U 0. 
86ppm lC#$i£*l^>^>£20X10~ 8 ^;b/#-T:-40##AU MJ?$J4.0 ^ m, 

1X10 18 /c« 3 , S/Un>?SS 4X10 18 /cm 3 (Z)f>'; n>(Si) F-^GaN 
<bf&£^3f-Y U T^^n + S3 ZMf&Lt=. 0 
[0 0 2 3] 

±SS<7)^3f^ U 72gJgn + «3 &7gf£Lfc&, M^T & 1100° CtC-^^L 

1 0 HiIiE#¥ 09-3036689 
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, H 2 £20 liter/;9\ NHg £10 liter/;fc\ TMG £ 1.12 X 10~ 4; E;i//3\ H 2 # 
>UCJ: »J0.86pp« tc#^3;ri£:>9>£ioxio~ 9 ^;i//#^30##AU l^jp:^j 

5.0 >um, 5X10 17 /« 3 , i/'j3>8S 1 X 10 18 /c« 3 CD */ U n > (Si) K 

[0 0 2 4] 

M^T. M?£800 TClCfiHSU N 2 X«H 2 $:20 liter/£\ NHg £10 liter/ 
TMG £0.2 X10~ 4 ^;i//£\ TMI £1.6 X 10~ 4i E;i//$h H 2 ;tfyUC J; U 0.86 
ppm tC^^$tlfeS>^>£l0Xl0~ 8 «ol/^7;\ DEZ £ 2X10~ 4 ^;W 30# 
ra#i&LT^£100nM ©$/>J 5X10 18 /cm 3 (C K~^$ 

feIn 0.20 Ga 0.80 N 5 £7£f£L£o 

[0 0 2 5] 

iffi^T, *S,g£llOOT^C±tf X. N 2 XtiH 2 £20 liter/£\ NHg £10 liter/ 
£\ TMG £l.l2XlO~ 4 ^;i//£\ TMA £0.47X 10~ 4 ^E;i//3\ &£>\ CPgMg £2 
Xl0~ 5 ^;i</#-e M^lOO nm(7)V^^i/^A(Mg) K-y©Al 

0.08 Ga 0.92 N KI6 £?^^bfcc J'?*; Kl6©vni/f 

Stt 5X10 19 /cm 3 T-&3o i©^J»"Ctt, ^77Kl6lt * £\ jg}»10 8 Q 
c«J£t_h©«5li#T*)S. 

[0 0 2 6] 

#CtC, ?aS£1100°C{C^jf N 2 Xt±H 2 £20 liter/£\ NHg £10 liter/# 
, TMG £l.l2XlO _4; t;U/3\ &t>\ CP 2 Mg £ 2 X 10 _5 =E;i//^-e 14MSH*AU 

1 &JgJ*Lfc. Sll M7 1 0>v^*2/?.kiRKtt 5X 10 19 /cm 3 T-;fc£ 

. itf>ttJKT'ti\ HI ny$? hM 7 1 ft, ££\ SM^lO 8 Qcm^jKD^flc 
<fe ■£ 0 

[0 0 2 7] 

#CtC, JSS£1100°C(C^L, N 2 X&H 2 £20 liter/£\ NHg £10 liter/45" 
, TMG £l.l2Xl0~ 4; e;i//3\ &t>\ CPgMg £ 4 X 10" 5 ^E ;i//#T*3 ^RliAL 
, K/P^50n m CD V A (Mg) K-^OGaN 7^<b/&£ P + CDfl 2 13 > £ >7 V 

i7 2&MLt c ^2 =r>* V M 7 2 <Z) Ty*^yi*mm& lXl0 20 /cm 3 -e 

1 1 09-3036689 
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[0 0 2 8] 

J±,^J10KV % tMSl /iA, tf-ACD^»ritS0.2mm/sec , fcf- # m tf> % 

, »i3>*^M7i, ^7yKI6», ^ti^tu 6xio 17 /« 3 

,3Xl0 17 /cm 3 ,2Xl0 17 /cM 3 , jgfit^S 2Qcm, 1 Q cm, 0.7 Q cu<D P ^SM4M*# £. 
[0 0 2 9] 

#ClC, f&2n>#* h«7 2©±lCTi&2000A©J?3lCJg/£U *<BTiJf©_t 
lCNi£9000A<Z)Jf:£lC7£/&Lfc o f LT, -e<DNiJg<Z>_fctC 7 * h U S?*. h & 

izm^sbx. y* v u v v^v* iz& k 1 0 fc^-tsas^©?* h 

V7. V T*mt)frX vMiJg £ Ni® £: SrSEttx y ^ > ^SttcT x »;f>^Lfc. 
-£©^ £§o feTiMilNiMil $:7^^i:l"C, Tijf £Ni« i: J; *J S*)*iT V*fc 
V*fiP#0)^2 3:/*# h«7 2, f 13>*^M71, ?7>yK«6, 

>^'lt« n + 13 (7)*®$:Mai$-&fec TiJS £Ni« £ £grt£x y ^ > 

[0 0 3 0] 

(1) mm±iZ7* hbi/Xh 1 2 ESKL^fifLT* 7*hUV^77>fi:J: 
f 23>^^M7 2©±©««?^^aP^©7* h V 1 2 £|&£LT 

, 1 2A^»^„ 

(2) MM3&UIZT, RffiSitfc^n:/** hjg7 2<0_tlC, 10~ 7 Torrg^tf) 
i«£lCT^y^MNi)&25Aj£)g3it:"?\ 0 2(a) iZijk?£oiZ, % 1 

8 1 

(3) i&^T, 1 ±mm 8 1 (7)±(C^(Au)$:60A«$-&T. 0 2(a) iZm^ 

1 2 ffit£#¥ 09-3036689 
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(4) &ic, mis. 'J7h^7sci i ;, 7*^u^ 

h 1 2±lC*gfcLfcNii:Aufc$:|Sfc£LT, !£2zr>#?hM7 2 {C^ff^Ni/Au 

(5) «Mc 7* V £— «IC&*ULT, SI/t»;K9 0^i^(Z)7* 
h US?* MCffi&IPBttS. fit, 10" 7 TorrjgS©W^JCT, Ni, Am A1&, 
MK#C, 1000 A, 1.5 300 AlCjSMlLfc. US?* h £: U 7 h 
*7t5rtt', ^H^©mtC^l^MM9 1. I2^SI9 2, ^3^119 
3 S^bfc. i(DJ:e>&CLT, 3iM©ig^^F9 Wife. — n 

(6) mz, ±.m<nmwn zmm&KmmL. Mmfpv>wm%*: i» toi-i-j^-rc 

400 t:~70o x:<Dmm<Dumzm^LX. m®~io&mm* 11*1 feflaUfcLfc. 

{BU #H^^XttH 2 ,He,N 2 ,0 2 ,Ne,Ar f KrXtti*l?>©M^5tf^A ? ftlfl9l?$, ffi 
7j \t l mTor r fr<b * ^tCJEE £ & *. £ JE 77 * T? MM «T fg "X? & S . 
[0 0 3 1 ] 

±IH©in»« ! SS:UfcJie^ ^>y>!r;HNi)©^lSSl8 1 (7)±co^ 2 
8 2<JD&(Au)#, ^1«^1®8 1 ^ait!2 * M7 2 ©^tCffiffeS *l 

. !23>^7hl720p-GaN 5. 0 2(a) ttafc&Stif 

©iil8©m 0 2(b) liisjjiitffliil s^to^^^^kc^ltvns 

. IP*>, ^^attf^iCfeVNT, AuiiNi(Z)a?S*lRl©^^jR«"rS- J?^ 
mfli^y K9©T<30«fliS8T*tt«^7C^©iRK^l±^^*:V^ o Hot, mil 

[0 0 3 2] 

7b^b^j3 nm^±fcg^£;^ 3(7)^2 =1 > # ^7 M7 2 T V >T )]/ cfc l J 

1 3 ffi!E4# 09-3036689 
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»«lC^LT^S©*«^^So iot, &iZ-v>T)\s(Dm 1 til 8 1 
[0 0 3 3] 

tc, iiSil8i(O^W<[;#iu f®mtlt^2ill8 
ftansiB*, ^©ii©t-5>^ttwt^s a x. n*ii8ifiD7c 

[0 0 3 4] 

±Lffi©#3S^e>, pfc^3^^ft^¥^ttfC*fLT;*-^ *; 9 &&&&&& 

M?Lt£s /^^A(Pd), &(Au), -fU^A(Ir), Q^(Pt)©^& < h % 1 S 
©7cJli#;Bv*£ftS. X, >f ;*>fl:3K"5 L >S/-v;i/#WBv^ 1 til 8 1 ©flu* 5c 
sgl± % ^y^VKNi), &(Fe), Ig(Cu), ?UA(Cr), *>#MTa), ;1 A 
(V),-7>A'XMn), -^A(Al), ^(Ag)©e>*>'i>&< 

[0 0 3 5] 

>^«lc^fcsSIS4><Z)Si0 2 KJC3S9 A, JS l o A £?x>y hiyf>^ 
lc «fc yjgfSLfc, 

[0 0 3 6] 

1 4 ffilE^^ 09-3036689 
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3<7)B#. ^3^Ii9 3 (Dk\£&mm 1 1 ©SiOgi: tig^KtfiS^©"??, 3g3 

i«!93i:Wl 1 i:©IBflcxy^>y»[^a38-rs^i:A^R&ih$4xS. «k 
£0>*g*, §111 lttH^II9 1, ^2M19 2, ff!3 
[0 0 3 7] 

f 3MI9 3I1 IgfMgl 1 t 2 ^IS 9 2 ©i^i© 

19 3 lCAlS:ffl^fcS-&lCtt, Nil±^3^»M9 3 ©±tCl±3^tl«c^ofc. 

f 3MS9 3 (CNi, Ti£fflV>£*-£lCte, ^lMi91fflNi^3^ 

H9 3<Dmmizmti. ^3isi9 3cwie,ftt 0 r©j^jb^e>-r*i«, 

[0 0 3 8] 

fastis = ^jgfBtf^li^y K9 0>ii^©$&^»5tcteSffitf&jftfcv^«>lc, 

3£g2000mCd T'&ofc. t^^^ftfSI^Jt^Tfgft^te 2 fgtC ft o £ = 

Nu AuXliAu0)#Jg 2lttj^^L> nil l^fc^fc^. 

1 5 miiE^¥0 9-3036689 
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[0 0 3 9] 

_tlH<Z)£l 1 tiM 8 1 0>J?£te5 A—200 A#M*LV^ 5 AJ:*jigVN<>i^5i 

tt*^i:«!'ji*L<«;<, 200 A£vm^£.mm&tfmtLM'£L<&^o 

X, I2til8 2<Z>JfE£te, 5 A-200 A£r>M£. L v> 0 5 A <fc Uigvx i: =J > # 
* hg^I<*oTlil<^<. 200 *)m^£i&mi$.ifil&<tlsM$L b< 

±IB<Z>3I 1 ^M*9 1 ©Jp:$li20A~5 /tm^StbV^ 20A«fc»JI*^ 

#H1*£fc*JM£ L<&V^ X. i2MI9 2<Z)JP£te, 100 A~5 pLmjfiW. 
*Lv*. 100 A<k y^v^O^-V-si?:/-?* >^tttBjW&TLM£ L<&<. 

X, f 3^JII9 3(D^$tt, 10A-5 /tm^S^lV^ 10AJ: »J * V * 

fc&yM*L<fcV^ ^3^119 3*<NiXttTi©^lCtt, 10A—500 A 
#£*JM£Lv^ 500 A J: UJP^i; y-^f -V — ^'^-r^ > ^* tf) fill '14 AST 

[0 0 4 0] 

[0®^w#^m^] 
[01] 

[02] 
[03] 
[04] 
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[123] 



Auger Electron Spectroscopy 




mil^^O 9-3036689 





miiE^^O 9-3036689 



8-160885 



mm: 

Jg® 9 3 t.rfmmZtlT^2> 0 ^3^119 3(Di:g|5;fr<?>^:i:-/^>4nc<fc U 

^3^m®9 3 0t^^p^sai-reie)ic^9 A^m^tit^mmi i 

fit, f 1 MM 9 1 fflM^itif 2 9 2 ©i^^i J: 'J t)^ 

fc. i©#tfUc<i:*K fillR 1 1 t » 3 ^11 9 3 i: ©«f ttA«|6l± L, 



1 
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[ftJIA] 



000241463 

B #SB# H BTA^^^ 1 #«& 

*ffA 
100087723 

^m^*Mrt?^;[||S-Ml Tg 2 3#ifc ±j 

tf ;i/ 3 f m^mm^mm 
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ffi m a jb m m n 



f$M#^ [00024 1463] 

1. UM^MU 1 9 9 0^ 8% 90 

ft m m.mmmmB^mBm^m^Mmi^ 
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